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Abstract
Over the past century, the world has seen unprecedented declines in mortality rates, leading to an
accelerated increase in the world population. This century will realise falling fertility rates
alongside ageing populations. The 20th century was the century of population growth; the 21st
century will be remembered as the century of ageing. Increase in life expectancy is one of the
highest achievements of humankind; however, ageing and age-related disease is a mounting
challenge for individuals, families, and for social, economic, and healthcare systems. Since
healthy life expectancy has lagged behind the increase in life expectancy, the rise in morbidity will
increase the burden on healthcare systems. Implementation of preventive health strategies to
decrease, delay or prevent frailty, lung, breast and colon cancer, cardiovascular disease, metabolic
syndrome, osteoporosis and osteopaenia, may increase health expectancy, and permit women to
age gracefully and maintain independent living, without disability, for as long as possible.
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Introduction
A growing world

Human populations grew at about 0.05% annually for 10,000 years such that, by the year
1500, the global population was around 400 million people. A significant increase in
population growth occurred in the 17th and 18th centuries, with the growth rate increasing to
about 0.5% annually and reaching 1 billion at the start of the 19th century. The population
growth rate continued to increase to 0.7% after 1900, and to 2% in the 1960s, with 1.6
billion worldwide in the beginning of the 20th century.1 By the year 2000, 6.1 billion people
inhabited our planet. The United Nations projects that, by 2100, the world population will
reach 11.5 billion people,2 an increase of almost 5 billion3 people between 2000 and 2100.

The four most important elements in determining population growth and ageing in any
country or region are fertility rate, life expectancy, migration, and emigration.4

Women’s role in society has changed. They have more access to education and greater
choice in careers; childcare outside of the home is associated with a decrease in fertility rate.
Improvements in healthcare are one of the important factors increasing life expectancy.
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Population ageing is a direct result of the decrease in the fertility rate and the increase in life
expectancy. Migration within and emigration from a country or region are the most
important factors affecting demographic change; however, as mostly younger people
migrate or emigrate, this will influence the ageing pattern of these countries (Fig. 1).

Immigration has increasingly become perceived as a potential means of preventing
population decline, maintaining a sufficient labour force and support ratio, and thus slowing
down structural population ageing. In particular, immigration has a potentially strong and
long-lasting affect on population growth and composition through the interaction among the
number of migrants, their relatively younger age, and their higher fertility, according to
Harper.4 Uncontrolled immigration could, however, result in demographic changes that may
influence social, cultural, and economic stability, and may lead, in extreme conditions, to
discontent.

The increase in world population from 1.6 billion in 1900 to 6.1 billion in 2000 arose
primarily from population growth in less developed countries that experienced a significant
increase in life expectancy. While rising life expectancy occurred over centuries in Europe,
many less developed countries accomplished it in decades. As growth rates in less
developed countries rose to levels never experienced in more developed countries, many
countries implemented policies to lower the birth rate to adjust for rapidly declining death
rates, especially related to lower rates of perinatal and infant mortality. Although some less
developed countries had dramatic declines in birth rates, others had a somewhat more
gradual decline, and some experienced almost no decline at all.

Overall, the total fertility rate in less developed countries declined from about 6.0 in the
early 1950s to about 2.5 today, a much more rapid decrease than that of Europe from 2.5 in
1960 to 1.55 in 2011, and North America from 3.7 in 1960 to 2.16 in 2011. Thus, although
less developed countries continue to have population growth, the EU27 countries, in
particular, will see population shrinkage of around 0.2% per year between 2020 and 2045.
Italy and Germany will be particularly affected, with projected falls from 60 million to 57
million in Italy between 2010 and 2050, and 82 million to 79 million for Germany.3 Italy
will need to raise its retirement age to 77 or admit 2.2 million young immigrants annually to
maintain its worker to retiree ratio, at the expense of a significant change in its demography.

The past century has witnessed a transition from a high mortality and high fertility pattern to
one of historically unprecedented declines in mortality rates followed by equally
unprecedented declines in fertility rates. This change has resulted in a rapidly ageing world
population. The 20th century was the century of population growth; the 21st century will be
remembered as the century of ageing.

In 2010, the world population has reached a transition point. The rapid growth of the second
half of the 20th century has slowed, but factors such as continuously increasing longevity
and slower-than-expected declines in birth rates, guarantee continued growth for decades.

Life expectancy
Humans had a life expectancy of about 30 years for about 99.9% of the time we inhabited
this planet (Fig. 2). Today, in developed countries, more than 75% die after the age of 75
years. In the record-holding country, Japan, female life expectancy was 86 years in 2007,7

surpassing the 85-year limit to human life expectancy proposed by Fries et al.8

In 1900 in Europe, life expectancy was around 45 years,9 and health expectancy, the ability
to live independently, was similar between men and women since one died within days,
weeks or months from infectious diseases. Life expectancy estimates reflect how many years
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a person might be expected to live. Healthy life expectancy is an estimate of how many
years they might live in ‘good health and without disability’. Most babies born after 2000 in
countries with long-lived residents will celebrate their 100th birthdays if the present yearly
increase in life expectancy continues through the 21st century.10

Death rates fell substantially, well before any effective treatment or immunisation was
developed. Probably, life-style changes owing to improved sanitation, hygiene and better
nutrition contributed to longer life. Advances in the understanding of contagion and
infection contributed toward eradication of typhoid and cholera. Hence, public health
projects such as sewage and water systems, and better housing and working conditions,
helped stop typhoid and diarrhoea and prolong life generally (Fig. 3).

Between the years 1900 to 2000, these public health preventive strategies as well as
vaccination and medical advances, such as antibiotics, increased life expectancy; and non-
communicable diseases became the main cause of mortality. Even today, more than 2.6
billion people (about 39% of the world’s population) still do not have access to improved
sanitation facilities. Sexually transmitted infections (STI), such as chlamydia, contribute to
infertility, and human immunodeficiency virus leads to a significant reduction in quality of
life, with individual suffering and an extreme cost to society. These diseases could be
prevented to a large extent by proper sex education and use of condoms.

In all countries worldwide, poverty is the single greatest obstacle to a secure old age. In less
developed countries, the problems associated with old age are poor diet, ill-health and
inadequate housing, which are all exacerbated by poverty. Furthermore, because of changes
in lifestyles in the developing world, chronic illness is becoming endemic among many
older people, because technical advances in medicine have far outrun social and economic
development that allows for relatively disease-free living.

Populations in developed countries, by and large, have passed from infectious and parasitic
diseases to chronic degenerative diseases. Death from metabolic and degenerative disease
increased the gap between male and female mortality by 5–7 years, and between health
expectancy and life expectancy in men by 5–7 years, and in women by 7–9 years in most
developed countries (Fig. 4). Although women experience greater burdens of morbidity and
disability, men die earlier, yet the reasons for such premature mortality are not fully
understood (Table 1).11 Health and life expectancy estimates are based on country life
tables, analyses of 135 causes of disability for 17 regions of the world and 69 health surveys
in 60 countries.12 The estimates of health expectancy are more uncertain than those for life
expectancy, because it is difficult to ensure comparable measurements of disability across
countries. Because health is a multidimensional notion, several indicators are needed to
capture trends. According to Verbrugge and Jette,13 health deterioration can be described by
risk factors that lead to diseases and conditions that can cause loss of function and,
depending on the environmental context, can result in transition from good health to
disability, frailty, and mortality.

Ageing successfully would show minimal declines in physiologic function, whereas those
ageing ‘poorly’ would show disease-related decrements and loss of reserve capacity,
commonly interpreted as the effects of age. The increased gap between health expectancy
and life expectancy, however, may be partly due to improved medical knowledge and
health-service use in elderly people, without changes in underlying conditions. For instance,
initially silent diseases, such as type 2 diabetes, hypertension, and some cancers, now are
diagnosed and receive better treatment earlier than previously. This progress leads to a
longer period of morbidity, but an improved functional status.14 A rise in prevalence of
chronic diseases, including heart disease, arthritis, and diabetes, was recorded in elderly
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people between the 1980s and 1990s in the USA15 and in 12 Organization for Economic Co-
operation and Development countries.16 This increased prevalence may reflect an increase
in life expectancy with an increase in the ageing population.

An ageing world
Improved health care, increased access to education, and economic growth, has led to longer
life expectancy in every region and across most socioeconomic groups. The proportion of
elderly population has been rising and will continue to grow from 8% (551 million people
over 65 years) in 2010 to 21% (1964 million people over 65 years) by 2050. The projected
two billion elderly people of the year 2050 are already around us as teenagers and young
people.

Seventy per cent of all older people now live in low or middle-income countries. Population
ageing is also occurring much faster in these countries. These countries have a much briefer
opportunity to build the infrastructure necessary to address this demographic trend. The
amount of growth and ageing these developing countries experience, however, depends
upon the degree to which mother and child health services are able to decrease maternal,
neonatal and child mortality. Couples who have access to family planning and health
services might choose to reduce family size, raising fewer, but healthy children.

Although this shift to increased life expectancy and decreased fertility rates represents a
major global success story, ageing populations also present challenges to families,
communities, and countries. This demographic shift is unprecedented in world history, and
is most likely irreversible. Not only is the world’s population becoming older, the older are
living longer. Those aged 80 years and older are the most rapidly growing age group
worldwide. The population of centenarians in 2050 will be 16 times larger than in 2000 (2.2
million compared with 135,000) with the male-to-female ratio of centenarians falling to
about 1:4.To maintain current standards of living in more developed countries, and to
improve prospects for those in less developed countries, countries must include and involve
older populations as productive and active contributors to society. A larger, dependent and
elderly population will place greater financial demands on the working population and
governmental budgets.17

The trend towards breakdown of extended families, changing lifestyles, and emigration from
rural to urban areas has forced elderly people to live alone. The family network was often
the only form of welfare and support for elderly people. Now, old people are often
considered a family burden. The processes of social change, such as industrialisation,
urbanisation, and migration often have a negative effect on care for elderly people,
particularly in rural areas.

Life course perspective
The life course perspective considers the gap between onset of debilitating illness and death,
and illustrates that women die after the age of 80 years in many regions in the world mostly
from non-communicable diseases (Fig. 4). This life course perspective leads to important
policy and strategy decisions. Cross-sectional studies show differences in mortality and
morbidity as a function of socioeconomic status, across various disease categories
throughout the life span. Ageing successfully would show minimal declines in physiological
function, whereas those ageing ‘poorly’ would show disease-related decrements and loss of
reserve capacity, commonly interpreted as the effects of age. We propose six components of
successful ageing, namely: (1) avoidance of risk factors for disease (hygiene, absence of
smoking and limiting excessive use of alcohol); (2) active engagement (social and emotional
health); (3) optimal nutrition; (4) physical activity; (5) retaining a high level of cognitive
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function (by engaging in cultural and intellectual activity) and (6) periodic medical and
laboratory exams and screening methods to early detect and treat any pathological processes
(Fig. 5).

Poverty significantly affects life and health expectancy. It should be measured in terms of
property, employment, wages and income, and also in terms of basic education, healthcare,
nutrition, water and sanitation. Educational level and marital status have also been shown in
several longitudinal studies to be powerful predictors of morbidity, health expectancy, and
mortality.18

The economic consequences of retirement place many older citizens in positions of financial
vulnerability. As populations age in the developing and the developed worlds, the issue
becomes how to keep older persons economically viable within their respective societies. No
community is exempt from the financial hardships experienced by ageing populations.

It is clearly possible (and indeed desirable) to improve the health status of women and men
when they are old. Yet, a complementary approach to improving the health of older people
would focus on appropriate interventions from a much earlier age in order to prevent frailty,
which is now seen as a multi-system disorder and one of the central geriatric syndromes.
Frailty can be triggered by multiple pathophysiological processes such as malnutrition,
hormonal imbalances, chronic inflammation, and multimorbidity. Frailty often leads to
deterioration of health status, immobilisation, disability and death, and is particularly
characterised by a reduced functional reserve and increased vulnerability to internal and
external stressors. Frailty imposes, therefore, an increased risk on older people to recover
inadequately from even minor events such as gastroenteritis or change of residence.

The increasing number of frail older people will seriously challenge the healthcare system
because primary care for these patients is currently fragmented, time consuming and
reactive.1,19 To preserve functional performance and maintain independent living in this
vulnerable population, a transition is needed towards more proactive, integrated, and
structured health care for older people.

Life-history studies of childhood and adolescence demonstrate clearly that social factors
probably operate in a cumulative fashion.20 Significant social class differences exist in
attaining height and other aspects of physical development, as well as in incidence of
infectious and other diseases, and risk of injury. In early life and childhood, primary
prevention strategies include a healthy lifestyle and proper nutrition to build functional
capacity to a maximum and adhering to vaccination schedules.

During adult life, and at older age, the goal is to maintain the highest possible level of
functioning through continuing a healthy life-style with proper nutrition, physical and
mental exercise, and preventive strategies to detect and treat any pathological processes
early. With a better understanding of the biology of the ‘front end’ of chronic disease, the
emphasis has shifted from the preventive care of women in their middle years21 to include
that of younger women.22 Over time, ageing in health and with dignity through the practice
of preventive ambulatory care will begin in infancy and, in the future, may start before
conception.

Thus, the goal of preventive medicine is to keep the ageing population productive and as
healthy as possible, hopefully reducing the length of time in which their health and
functionality are compromised before death. The ultimate goal being ‘ageing in health and
with dignity.’
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Clinical consequences of an ageing world
Since now increased disability and sickness often accompany the last years of life, the
demands for social and health services will increase immensely. The high cost of these
services will strain the health, social and even political infrastructures of developing, and
most developed and industrialised nations. Less developed countriesd—which have much
lower levels of economic development and access to adequate health care than more
developed countriesd—will be hard-pressed to meet the challenges of greater numbers of
elderly people, especially as traditional family support systems for the elderly are
deteriorating. Policymakers in the developing world need to invest soon in formal systems
for old-age support to meet these challenges in the coming decades.

To the prudent healthcare administrators, establishing preventive measures rather than
concentrating only on treatments is an important strategy in overall management of the
ageing population. Frailty, disability and dependency will increase vastly the demand for
social and health services. Crucial factors to significant reductions in health-service costs
include maintaining health, permitting women and men to age gracefully, live
independently, free of disability, for as long as possible. To achieve these objectives, a
holistic approach to the management of ageing has to be taken.

The promotion of healthy ageing and prevention, or drastic reduction of morbidity and
disability of elderly people must become central to the formulation of health and social
policies. An all-encompassing lifelong approach to the ageing process beginning with pre-
conceptual events and appropriate interventions at all stages of life should be emphasised.

The transformations in this century have led to increased medical needs of older people, who
often have multiple chronic conditions, decrements in functional ability and age-related
disease, but also to the increase of social expenditures, such as pension funds and health
insurance to support them. The life course perspective enables the envisioning of important
policy and strategy decisions.20

As morbidity and mortality in women (and men) often result from lifelong processes, a life-
course perspective is a necessary framework when discussing the prevention and control of
health problems of an ageing population. Primary prevention strategies promoting healthy
lifestyles will be most effective if they are started early in life. Coronary heart disease,
cerebrovascular disease, and lung cancer are good examples of common diseases in elderly
people, for which primary prevention strategies are available, although not universally
applied for a variety of reasons, including cost effectiveness and lack of perceived risk.

A complementary approach to improving the health of older men and women should focus
on appropriate interventions at all stages of their lives. The determinants of ‘ageing’ and of
‘life expectancy’ extend from genetic and molecular determinants to the increasingly
powerful forces of environmental, economical, technological and cultural globalisation.
Specific measures for promoting healthy ageing should therefore include: (1) the promotion
of a safe environment; (2) healthy lifestyle, including proper nutrition and avoidance of drug
and alcohol abuses; (3) preventive strategies for cancers (e.g. lung cancer and chronic
respiratory diseases, colorectal cancer, cervical cancer, breast cancer, endometrial cancer,
and ovarian cancer); (4) preventive medical strategies to maintain quality of life and delay,
decrease or prevent frailty and disabilities. These strategies include health care, improving
social interactions to maintain good health, and preventing, identifying and managing
chronic illnesses such as: cardiovascular diseases; subclinical hyperthyroidism; frailty;
urinary tract infection and incontinence; and osteoporosis.
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The promotion of a safe environment
A basic requirement of a supportive physical environment is the provision of a safe and
accessible living environment. Falls are the most common, and preventable, threat to senior
independence and also account for significant morbidity, including fracture, impaired
mobility, depression, admission to long-term care facilities, decreased quality of life due to
fear of falling, and death.23

As a person ages, they are more likely to have risk factors that contribute to falling, such as
loss of vision, reduced fitness and muscle strength, osteoporosis, dementia, chronic health
problems such as arthritis, as well as infections and other illnesses. Women are three times
more likely to suffer from osteoporosis than men (17.6% v 5.2%). Osteoporosis significantly
affects the pain and discomfort dimension of quality of life in women.24,25 As many as one
in two postmenopausal women and one in five older men are at risk for an osteoporosis-
related fracture. The 10-year fracture risk in a 65-year-old white woman without additional
risk factors is 9.3%.26

Prescription drugs and too much alcohol are major risk factors for falling if they cause
dizziness or affect alertness. Other contributing features include environmental factors like
the presence of stairs or frailty due to factors like poor nutrition.

Healthy lifestyle, including proper nutrition and avoidance of drug and
alcohol abuses

Two-third of adults27 and nearly one-third of children21 are overweight or obese in the USA,
resulting in concurrent epidemics of diabetes and its complications, and other serious health
conditions such as hypertension, hypercholesterolaemia, coronary heart disease, stroke,
gallbladder disease, osteoarthritis, sleep apnoea, and respiratory problems, as well as
contributing to the risk of endometrial, breast, and colon cancers.

A healthy lifestyle includes regular physical activity, balancing the number of calories one
consumes with the number of calories one’s body uses through healthy eating, and avoiding
drug and alcohol abuses. A healthy lifestyle is the best strategy to prevent obesity and its
consequences. A recent critical review on the associations between the intake of vegetables
and fruit, and the risk of several chronic diseases, shows that a high daily intake of these
foods promotes health. Therefore, national campaigns to increase vegetable and fruit
consumption are desirable strategies, which may decrease the burden of several chronic
diseases in Western societies.28–30 Multi-component exercise programmes (usually focused
on resistance, balance, aerobic, and flexibility training) have been shown to improve
mobility,31 balance confidence,32 and lower blood lipid profiles.33 They also reduce fall risk
and fall rate,34 improve quality of life,35 and can strengthen the cardio-vascular system as
well muscles around joints. Improved fitness can help prevent injury and reduce the risk of
falls, reduce wear and tear on joints, and help increase bone density.

Preventive strategies for cancers
Key cancer preventive strategies are to (1) reduce exposure to tobacco to the lung, oral
cavity and pharynx to decrease respiratory cancers; (2) reduce salt intake and identify and
treat Helicobacter pylori infections to decrease gastrointestinal cancers and heart disease36;
(3) reduce food intake, improve diet and increase exercise to decrease colon-rectum, kidney,
breast, ovary and endometrial cancer; (4) increase water intake, particularly to decrease
urinary bladder cancer.37
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Primary and secondary prevention
Primary prevention is aimed at reducing carcinogen activation, which leads to focal lesions
and includes education about risk factors. Secondary prevention covers screening and early
detection, along with education to help ensure that patients comply with screening
guidelines and present for treatment as soon as symptoms develop. Screening for colorectal,
breast, and cervical cancers, like that recommended by the US Preventive Services Task
Force (USPSTF), can reduce morbidity and death through early detection and treatment of
cancers and pre-cancers.38 Yet, many adults are not receiving regular, recommended,
potentially life-saving screenings. Each year, about 350,000 people are diagnosed with, and
nearly 100,000 die from, breast, cervical, or colorectal cancer in the USA.38

Lung cancer and chronic respiratory diseases
Cigarette smoking is the most common preventable cause of lung cancer, the leading cause
of cancer death in both men and women in our society. Clinicians are uniquely positioned to
affect smoking rates. In all countries, implementation of comprehensive tobacco control
policies, including prohibition of cigarette advertising, tax increases and health promotion
strategies, have the potential to reduce lung-cancer mortality. Anti-smoking policies may
contribute to other health gains, including the prevention of chronic respiratory and
cardiovascular disease.

Colorectal cancer
Primary prevention of colorectal cancer is accomplished by life-style factors, such as
limiting obesity and excessive alcohol consumption. Dietary principles that decrease
colorectal cancer risk entail increasing vegetables and fruit while reducing meat and refined
carbohydrate consumption. An added benefit arises from ingesting olive oil and other
unsaturated fats, common to the Mediterranean diet rather than using animal and saturated
fats.39 Tobacco and dietary carcinogens may be secondary risk factors. Importantly, female
hormone use decreases the relative risk to 0.82 (95% confidence interval 0.72 to 0.93) as
shown by 11 case–control studies reporting information on oral contraceptives use and
colorectal cancer risk.40

Colorectal cancer screening includes digital rectal examination, testing for occult blood, and
colonoscopy, and is cost-effective compared with no screening. Digital rectal examination
can detect up to one-third of cases, but fails to detect cancers above the palpated area.
Testing stools for occult blood (iFOBT) detects about 17% of cases but is associated with
false-positive results, thereby subjecting healthy individuals to additional diagnostic
evaluation.41 Colonoscopy every 10 years offers better prevention against colorectal cancer
than other screening methods. Screening people aged 50–60 years by iFOBT and people
aged 60–72 years old with colonoscopies every 10 years is the most cost-effective
strategy.42

Cervical cancer
Cervical cancer screening has begun to include human papillomavirus testing as a
complement to cytology testing, as this testing has identified women at risk of developing
cervical cancer.43 In recognition of new technologies and research on cervical cancer
screening, the US Guidelines for the Prevention and Early Detection of Cervical Cancer now
recommend that women aged 30–65 years may be screened every 5 years by co-testing with
cervical cytology and high-risk human papillomavirus testing, and women aged 21–29 years
may be screened with cervical cytology alone every 3 years.44 Vaccination against human
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papillomavirus in combination with triennial screening would be cost-effective, especially if
vaccine cost is reduced.45

Breast cancer
Nulliparity, younger age of menarche, older age at menopause and late age at first birth and
infertility are known potential risk factors for breast cancer.46 Pregnancy and breast feeding,
combined with regular exercise, maintaining a healthy weight, and avoiding alcohol can
help lower the risk.

The US Preventive Services Task Force recommends that women aged between 50 and 74
years be screened for breast cancer by mammography every 2 years. The adjunctive use of
ultrasound may be useful in carefully, selected cases. Breast self-examination may be the
most effective approach if only to improve awareness and early presentation at hospital
when symptoms are detected. As our knowledge of genetic susceptibility improves,
guidelines related to screening some subgroups of women such as those with BRCA1 or
BRCA2, or those with ataxia-telangiectasis mutated gene have been developed.

Endometrial cancer
Early menarche, late menopause, nulliparity, obesity, increased body mass index, and
unopposed oestrogen in anovulatory women (e.g. polycystic ovary syndrome) are all
associated with developing endometrial cancer.47,48 Compared with the general population,
the risk of endometrial cancer is increased nine-fold in infertile women with chronic
anovulatory disorders.49,50 Long-term use of combined oral contraceptive use decreases the
risk of endometrial cancer as does the use of oral progestins and progestin-releasing
intrauterine devices.46 Progestins induce glandular epithelial secretory activity and decidual
transformation of stromal fibroblasts in women with oestrogen-induced hyperplasia.
Progestin-treated endometriums are terminally differentiated cells that can no longer
proliferate and are shed in withdrawal bleeding. Thus, for women with endometrial cancer
precursors, systemic or local progestin therapy is a commonly used alternative to
hysterectomy, albeit unproven, which may be appropriate for women who want to retain
fertility or are poor surgical candidates.51

Ovarian cancer
Nulliparity, and, for some women, genetic defects such as BRCA, are risk factors for
epithelial ovarian cancer. ‘Incessant ovulation’ and associated alteration in endogenous
hormones during reproductive years have been theorised as increasing ovarian cancer
risk.52,53 Use of combined oral contraceptives has a significant protective effect on the
ovarian cancer risk,54,55 by preventing ovulation and also in preventing retrograde
menstruation.51 The protection increases with duration of use (relative risk decreased by
20% for each 5 years of use) and has been confirmed for BRCA1 and BRCA2 mutation
carriers.56 The decreased risk is an important non-contraceptive benefit of oral
contraception. Tubal ligation also decreases the risk of ovarian cancer.

Preventive medical strategies to maintain quality of life, and delay,
decrease or prevent frailty and disabilities

Longevity has increased so rapidly during the last century that menopause is now a mid-life,
rather than end-of-life event. Menopausal symptoms of hot flushes, night sweating,
insomnia, panic attacks, depressive moods, and loss of libido significantly affect quality of
life. Genitourinary symptoms developing early in the menopause transition add to a
woman’s distress. An appropriately adjusted oestrogen regimen treats most menopausal
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symptoms, protects against osteoporosis and, when used in women younger than 60 years,
may half the risk of both cardiovascular disease57,58 and cognitive impairment.59 In women
with intact uteri, endometrial protection with progestogens is required. Women with
oestrogen-sensitive cancers like endometrial or breast carcinoma or thromboembolic
disorders may have significant increased health risk in the use of hormone replacement
therapy.

The lowest effective oestrogen dose should be used to treat symptoms. Transdermal,
ultralow dose administration may be considered if risk factors for venous thromboembolism
exist. Additionally, different progestogens likely differ in their cardiovascular effects.
Observational studies suggest that micronised progesterone or dydrogesterone may have a
better risk profile than other progestogens for thrombotic risk.60

Medical health care, including the control of chronic illnesses and
cardiovascular disease

A healthy life style, including limiting salt from processed foods, may be a cost-effective
preventive measure to reduce cardiovascular disease, and thus will lead to improvements in
population health,61 especially if begun early in life. Similarly, reducing high cholesterol
levels to the normal range even in people who do not yet have cardiovascular disease has
contributed most to the decline in coronary heart disease mortality in some European
countries62 and in the USA. Consequently, reducing low-density lipoprotein cholesterol to
reduce residual cardiovascular disease risk is the principal therapeutic target in lipid
management.27 A recent practice guideline63 suggests the use of alternative biomarkers,
such as non-high-density lipoprotein cholesterol (HDL) (total cholesterol minus HDL
cholesterol) or Apo lipoprotein-B (apo B) to monitor the effects of lipid-lowering treatment.
The additional monitoring of these biomarkers may be especially helpful in people who have
low or moderate levels of low-density lipoprotein (LDL) cholesterol but also have other
cardio-metabolic risk factors, particularly elevated triglycerides. Unlike LDL, measurement
of non-HDL cholesterol and apo B does not require fasting overnight. In addition, both
biomarkers are better predictors of cardiovascular disease risk than LDL cholesterol,
especially in people treated with statins. Although hormone-replacement therapy has shown
no protective effects in the presence of established atherosclerotic disease, it may have
beneficial or neutral effects on healthy vasculature or early atherosclerosis. The
cardiovascular effects of oestrogens in women who have not undergone a hysterectomy are
influenced by the type, dosage, and route of administration of the concurrently administered
progestin,64 and the time since menopause. Therefore, women receiving hormone
replacement therapy early after menopause have a significantly reduced risk of mortality,
heart failure, or myocardial infarction, without any apparent increase in risk of cancer,
venous thromboembolism, or stroke after 10 years of treatment.58,65

Subclinical hyperthyroidism
Several changes in thyroid hormone secretion, metabolism, and action occur with increasing
age. Ageing is associated with a decrease in serum thyroid stimulating hormone and T3
levels, whereas serum free T4 levels sometimes remain unchanged.66 The prevalence of
thyroid dysfunction is higher in elderly people compared with younger people. It is thus
warranted to check thyroid-stimulating hormone, T3 and T4 periodically. In elderly
individuals, non-specific clinical manifestations of thyroid hormone excess or deprivation
can confound clinical presentations67,68 Thyroid dysfunction is often asymptomatic, but
carries a risk of long-term complications. For example, subclinical hyperthyroidism is
associated with atrial fibrillation in people older than 60 years, in particular. The frequency
in which subclinical hyperthyroidism progresses to overt thyrotoxicosis is uncertain, but it
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has been reported to range from 2–45% per year.69 The adverse effects of hyperthyroidism
on the skeleton were first reported in 1891 when von Recklinghausen described the ‘worm
eaten’ appearance of the long bones of a young woman who died from hyperthyroidism.67

Recent studies have suggested that subclinical hyperthyroidism and long-term suppressive
doses of thyroxine (T4) used in treating hypothyroidism may result in decreased bone
mineral density and an increased risk of fragility fracture, particularly in postmenopausal
women.70

Frailty
Fried et al.71 described frailty as a state of global deficiency of physiological reserves and
functional dysregulation involving multiple organ systems, resulting in poor homeostasis
and increased vulnerability when faced with stressors. The frailty phenotype is a clinical
syndrome characterised by shrinking (unintentional weight loss and sarcopaenia and muscle
wasting), weakness, and exhaustion. Frailty and sarcopaenia are associated, but distinct,
correlates of musculoskeletal ageing that have many causes, including age-related changes
in body composition and inflammation.72 With advancing age, the risk of frailty increases,
but not all elderly people become frail.73 In frail individuals, even minor negative events are
likely to result in adverse outcomes such as falls, hospitalisation, disability and death.74

Several factors earlier in life may predict frailty and other co-morbidities. In a large
prospective study, circulating levels of IL-6 greater than 2.5 pg/mL predicted future mobility
disability (walking 1/2 mile or climbing stairs) in older adults who had no disability at
baseline.75 As individuals age, continuing to exercise as well as engaging in social and
cultural activity, may slow the development of frailty.

Urinary tract infection and incontinence
Urinary tract conditions can profoundly affect the quality of life of post-menopausal women.
Urinary tract infection is the most common bacterial infection in women in general and in
postmenopausal women in particular. Fifteen to 20% of women aged 65–70 years and 20–
50% of women older than 80 years old have bacteriuria.76 Oestrogen deficiency may
contribute to bacteriuria in postmenopausal women. Oestrogen stimulates the proliferation
of lactobacillus on the vaginal epithelium, reduces pH, and limits vaginal colonisation with
Enterobacteriaceae, which are the main pathogens of the urinary tract. Randomised-
controlled trials confirm that oestrogen use in post-menopausal women decreases the rate
recurrent urinary tract infections and urinary incontinence.77

Other effects of the decrease in oestrogen after the menopause include decreased vaginal
muscle volume and slackness of the pelvic floor ligaments, resulting in genital and bladder
prolapse. Pelvic floor muscle training and topical vaginal oestrogen preparations may
reverse urogenital atrophic changes, relieving associated urinary symptoms while avoiding
systemic oestrogenic and progestogenic effects.

Urinary incontinence has a negative effect on a woman’s sexual function. Among sexually
active older women with urinary incontinence, 22% report being moderately or extremely
worried that sexual activity would cause urine loss.76 Treatment of urinary incontinence can
improve sexual function in older women. Among sexually active women (n = 53) who
underwent mid-urethral slings procedures for the correction of urinary incontinence,
increased coital frequency, decrease fear of incontinence with coitus, and decreased
embarrassment due to incontinence was reported 6 months after surgery.78
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Social interactions to maintain good mental health
Mental health plays a major role in women of any age. Depression is the most common
mental health problem among older people, critically affecting their sense of well-being and
quality of life. A critical aspect of care of any age, especially in elderly people, is
distinguishing which women will benefit from behavioural and lifestyle changes from those
who will benefit from pharmacological intervention.

Research has shown that both general practitioners and specialists lack training in mental
and sexual assessments. For example, despite the known prevalence of sexual dysfunction
among older women,79 few intervention studies have focused on this population. Often,
medical professionals falsely assume that discussion of sexuality in older women with
gynaecological pathology is unimportant or irrelevant.

Behavioural health specialists, such as psychologists, can play an integral role in facilitating
open and genuine communication between the patient and the provider. Learning to ask
open ended questions will help providers in these important assessments. Improved
communication for patients includes helping them to discuss symptoms like sexuality about
which they may be very anxious.

Osteoporosis
The World Health Organization identifies osteoporosis as one of the leading health problems
in the Western world. Osteoporosis is common among all racial groups, is most common in
white people and increases with age. Despite the availability of effective preventive
treatments, osteoporosis is frequently underdiagnosed and undertreated, particularly among
elderly people who are also at greatest risk. In addition, the presence of co-morbid medical
conditions may be a barrier to osteoporosis care and a risk factor for falls; thus, individuals
with multiple co-morbid conditions may be a particularly high-risk group.

The most serious consequence of this disorder is fractures, which have a serious negative
effect on quality of life and are often the trigger for accelerated deterioration, ultimately
ending in death. As many as one in two postmenopausal women and one in five older men
are at risk for an osteoporosis-related fracture. An increased risk of fragility-related fracture
is observed in more socially disadvantaged individuals in most western countries. Despite
recent advances in osteoporosis care, additional action is urgently needed to improve the
quality of life of people with osteoporosis in general and of elderly people, in particular, as
fracture outcomes are typically poorer in older than in younger people.80

Dual-energy X-ray absorptiometry is currently the procedure of choice to diagnose
osteoporosis and assess fracture risk.81 Recent evidence suggests that optimal intervals for
rescreening to detect osteoporosis in older, postmenopausal women with normal bone
density or mild osteopaenia is 15 years, 5 years for those with moderate osteopaenia, and 1
year for women with advanced osteopaenia.82

The management of osteoporosis involves improving bone health via adequate nutrition,
weight-bearing exercise, calcium and vitamin D supplements, and fall prevention strategies.
Data from large cohort studies clearly indicate that serum 25-(OH)D concentrations around
50 nmol/l are sufficient to minimise the risk of osteoporotic fractures, colorectal and breast
cancer, and cardiovascular mortality. The fact that the risk-reducing potential of vitamin D
depends on adequate calcium intake and absorption is widely ignored.83

Although these measures are important in the management of all patients, most elderly
people are likely to need additional pharmacological treatment to adequately reduce their
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fracture risk. Several pharmacological treatments have been shown to reduce the risk of
fracture significantly, including bisphosphonates (e.g. alendronate, risedronate, ibandronate,
zoledronic acid), denosumab, raloxifene, calcitonin and teriparatide. Hormone replacement
therapy still constitutes a first-line choice for prevention of bone loss and fracture in the
early postmenopausal period for up to 5 years. The fear of long-term side effects of
hormone-replacement therapy, such as breast cancer, coronary heart disease and
thromboembolic events has increased the demand to evaluate the role of alternative
osteoporosis and fracture-prevention medications in ageing women.

In some women with low risk of breast cancer and cardiovascular disease, hormone-
replacemenet therapy can be continued. Some propose that limiting systemic progestin while
protecting the endometrium, such as using a progestogen intrauterine device in combination
with transdermal oestrogen, may be the best alternative for long-term treatment.84 This
combination minimises cardiovascular risk by avoiding the first-pass metabolism in the liver
from oral compounds and minimises exposure to progestogens. Since the publication of the
Women’s Health Initiative in 2002, the rapid worldwide decrease of use may result in an
increased incidence of fractures. Women who discontinue hormone-replacement therapy
should be advised about rapid bone loss after hormone replacement therapy, and given other
potential treatment options.85

Selective oestrogen receptor modulators are valuable alternatives, particularly in women
with osteopaenia (t-score −1.0 to −2.5) at increased risk of breast cancer, but their general
lack of anti-fracture efficacy towards non-vertebral fractures limits their use in women at
high risk of osteoporotic fracture.77

Conclusion
A better understanding of molecular mechanisms of ageing, embedded in a translational
matrix of gerontology and geriatric medicine, will enable the development of new clinical
strategies to prevent and manage age-associated dysfunctions and diseases. Moreover,
placing greater emphasis and increasing research on public health issues, including health-
promotion strategies, prevention of disease, disability and frailty, and improving quality of
life, quality of care, healthcare organisation and health economy aspects, will allow better
translation of basic and clinical research findings into everyday practice. A new focus on
ageing will necessitate a quantum leap in multi-disciplinary and internationally co-ordinated
research efforts, supported by a new partnership between industry and governments,
philanthropic and international organisations. It is essential to prepare healthcare providers
and societies to meet the needs of older populations. This includes training for health
professionals on old-age care, preventing and managing age-associated chronic diseases,
designing sustainable policies on long-term and palliative care, and developing age-friendly
services and settings. Effective implementation of primary and secondary prevention
measures will increase length of productive life of ageing populations, decrease dependency,
and ultimately decrease health costs. With an enriched understanding of health and ageing,
we can improve the quality of life, prevent the preventable, and postpone and decrease the
pain and suffering of the inevitable.
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Practice points

• An all-encompassing lifelong pursuit of preventive measures and interventions
improves healthy ageing compared with concentrating only on treatments.

• Effective implementation of primary and secondary prevention measures will
increase length of productive life of ageing populations, decrease dependency,
and ultimately decrease health costs.

• A healthy life-style with proper nutrition, physical, and mental exercise is the
key primary preventive measure to healthy ageing.
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Research agenda

• Delineate molecular mechanisms of ageing to develop new clinical strategies to
prevent and manage age-associated dysfunctions and diseases.

• Effect of health-promotion strategies in preventing disease, disability and frailty
of ageing.

• Effect of cost-effective laboratory exams and screening methods on early
detection and treatment of common aspects of ageing.
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Fig. 1.
Factors contributing to population ageing.
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Fig. 2.
Life expectancy in Europe 1800.
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Fig. 3.
Life expectancy in Europe 1900.
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Fig. 4.
Life expectancy in Europe 2010.
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Fig. 5.
Potential worldwide life expectancy.
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Table 1

Life and health expectancy by gender.a

Country Life expectancy
male versus female
years (years beyond males)

Health expectancy
male versus female
years (years lost to debility)

Male Female Male Female

Japan 79 86 (7) 73 (6) 78 (8)

Monaco 78 85 (7) 71 (6) 76 (8)

France 77 85 (7) 71 (6) 76 (9)

Austria 77 83 (6) 70 (7) 74 (9)

Germany 77 82 (5) 71 (6) 75 (7)

USA 76 81 (5) 73 (6) 78 (8)

China 72 75 (3) 75 (6) 78 (8)

Russian Federation 60 73 (7) 55 (5) 65 (7)

South Africa 52 55 (3) 47 (5) 48 (7)

a
On the left side of the table, the age of male life expectancy is listed in years by country. In the next column, the female life expectancy is listed

with the number of years women live beyond males in parentheses. On the right side of the table, the expected age of healthy life expectancy for
both males and females is listed with the number of years of frailty and disability in parentheses.Adapted from World Health Organization statistics
2008 and 2009.
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